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I, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4) 
of the Deregulation & Contracting Out Act 1994, to sign and issue certificates on behalf of the 
Comptroller-General, hereby certify that annexed hereto is a true copy of the documents as 
originally filed in connection with the patent application identified therein. 



In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named 
in this certificate and any accompanying documents has re-registered under the Companies Act 
1980 with the same name as that with which it was registered immediately before re- 
registration save for the substitution as, or inclusion as, the last part of the name of the words 
"public limited company" or their equivalents in Welsh, references to the name of the company 
in this certificate and any accompanying documents shall be treated as references to the name 
with which it is so re-registered. 



In accordance with the rules, the words "public limited company" may be replaced by p.l.c., 
pic, P.L.C. or PLC. 



Re-registration under the Companies Act does not constitute a new legal entity but merely 
subjects the company to certain additional company law rules. 



Signed 




Dated 



14 December 2004 
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Patents ADP number (if you know it) 

If the applicant is a corporate body, give the 
country/state of its incorporation 
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2691002 
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4. Title of the invention 



Manufacture Of Dental Prostheses 



5. Name of your agent (if you have one) 

"Address for service" in the United Kingdom 
to which all correspondence should be sent 

(including the postcode) 
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Patent Department 
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earlier applications and (if you know 10 the or 
each application number 



Country Priority application number 

(if you know it) 



Date of filing 
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If this application is divided or otherwise 
derived from an earlier UK application, 
give the number and the filing date of 
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applicant, or 

c) any named applicant is a corporate body. 
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I/We request the grant of a patent on the basis of this application. 

Signature A^U)\^A^J Date 04.12. 2003 
AGENT FOR THE APPLICANT 


12. Name and daytime telephone number of 
person to contact in the United Kingdom 


A lies 01453 524524 



Warning 

After an application for a patent has been tiled, the Comptroller of the Patent Office will consider whether publication 
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1 977. You 
will be informed if it is necessary to prohibit or restrict your invention in this way Furthermore, if you live in the 
United Kingdom, Section 23 of the Patents Act 1977 stops you from applying for a patent abroad without first getting 
written permission from the Patent Office unless an application has been Wed at least 6 weeks beforehand in the 
United Kingdom for a patent for the same invention and either no direction prohibiting publication or 
communication has been given, or any such direction has been revoked. 

Notes 

a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 08459 500505. 

b) Write your answers in capital letters using black ink or you may type them. 

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate 
sheet of paper and write see continuation sheet°in the relevant part (s). Any continuation sheet should be 
attached to this form. 

d) If you have answered Yes' Patents Form 7/77 will need to be filed. 

e) Once you have filled in the form you must remember to sign and date it 

f) For details of the fee and ways to pay please contact the Patent Office. 
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MANUFACTURE OP DENTAL PROSTHESES 



This invention relates to a method of determining the 
shape of a dental prosthesis and in particular dental 
bridges . 

Conventionally in the manufacture of bridges a 
preparation is provided. This preparation is often a 
positive plaster impression of the section of the mouth 
which requires the bridge work. It comprises at least 
two anchors which are located either side of the 
missing tooth. The preparation is scanned in order to 
provide the internal dimensions of the bridge. Next, 
wax is built up in layers over the anchors and at the 
location of the missing tooth forming a pontic or 
replacement tooth thus producing a desired external 
shape for the bridge. The anchors require only a thin 
layer of wax which represents the thickness of a coping 
which rests over the anchor surface supporting the 
bridge. Once the wax-up is complete the anchors and 
replacement wax tooth are scanned to produce the 
external surface dimensions of the bridge. The wax-up 
stage of the procedure is both time consuming and 
requires skilled labour. 

The invention provides a method of determining the 
shape of a dental prosthesis comprising the steps of: 

a) scanning at least a connecting portion of a 
preparation, wherein the preparation 
comprises first and second anchors and a 
connecting portion therebetween; 

b) building a wax model on the connecting 
portion to produce a pontic; and 

c) scanning at least the pontic whereby the 



surfaces of the first and second bridge 
anchors are also scanned during step a or 
step c. 

In order to produce the copings which will fit onto the 
first and second bridge anchors and support the bridge, 
an offset is added to the data produced when the first 
and second bridge anchors are scanned. The use of such 
an offset therefore negates the necessity of waxing-up 
the first and second bridge anchors and thus makes the 
whole process less time consuming. 

To ensure that the bridge is comfortable for the 
wearer, the gum-side surface of the pontic is offset 
from the gum line by for example 100 microns. 

The invention will now be described by way of example 
and with reference to the accompanying drawing, of 
which: 

Figs la-Id show different stages used to determine 
the shape of a dental prosthesis. 

Fig la shows a tooth preparation 10 which in this case 
comprises a first anchor 12, a connecting portion 14 
and a second anchor 16. The first and second anchors 
are located on opposite sides of the connection portion 
14. The connecting portion 14 is the location of a 
missing tooth which will be replaced with an artificial 
tooth or pontic by the bridge. 

The surface of the first and second anchor 12,16 and 
the connection portion 14 are scanned using a probe 18 
having a scanning tip 20. This may be done as a single 
block for example by CT or MRI scan of using a non- 
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contact scanning device as described in US Patent No. 
6,217,334. The resultant data from the scan is 
indicative of the interior surface of the copings which 
will be produced to cover the first and second anchors. 

Alternatively, the model is initially scanned to 
establish the relative locations of the different parts 
of the bridge then, each tooth part is scanned 
separately, to enable complete scanning of each and, 
the bridge configuration is determined by combining the 
data from the individual scans using the data regarding 
the relative locations of the different parts obtained 
in the initial scan. A number of impressions may be 
used in this embodiment enabling the models used in 
each step of the process to be retained in case 
difficulty arises in, for example, combining the data 
so, the relative locations of the bridge parts requires 
confirmation. Or, the three portions of the bridge may 
each be scanned individually as is described in our 
co-pending UK Patent Application Number GB0327698.7. 

Referring now to Fig lb a wax model of a replacement 
tooth or pontic 22 is created on the connecting portion 
14. This wax-up model is also scanned. 

The wax model of the replacement tooth preferably 
incorporates connectors which span the gap between the 
replacement tooth and the first and second anchors. 
The connectors join the different parts of the bridge 
together. Alternatively, the wax-up of the replacement 
tooth comprises merely the tooth part and the 
connectors are added during a different process, such 
as a data manipulation step by a mathematical technique 
or visually altering the data, for example. 



In order that the bridge is only supported by the two 
bridge anchors 12,16 an offset 24 (Fig lc) is produced 
between the connecting portion 14 which represents the 
gum of the patient and the gum-side surface of the wax- 
up 22 which represents the replacement tooth. This 
prevents any damage to the gum from the bridge. 

The offset 24 between the connecting portion 14 and the 
wax-up 22 is produced by manipulation of the data 
obtained from the two scans that have been conducted. 
One way of achieving this is to take the data which 
represents the surface of the connecting portion 14 and 
add an offset of for example 100 microns to this data 
to produce a mathematically determined end to the 
15 pontic. Alternatively, if the data is represented 

visually, on a computer monitor for example, then an 
operator can decide where to locate the end of a pontic 
by marking a line on the screen. 
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Referring now to Fig Id, in order to support the pontic 
a shell of material is placed over each anchor 12,16. 
These shells are known as copings 112 and 116 
respectively. The copings 112,116 are not produced by 
applying a layer of wax to the first and second anchors 
25 12,16. Data from the scan of the first and second 

bridge anchors is manipulated in order to produce an 
offset, the amount of the offset indicating the 
thickness of the coping. 



30 



Thus the scanned data of the first and second anchors 
12,16 along with the determined end of pontic comprises 
the inner and under surface of the bridge. The offset 
data from the scan of the first and second anchors 
along with the scan of the wax-up 22 produces the 
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exterior surface of the bridge . 

The manipulated data is subsequently used in the 
manufacture of the custom made prosthesis. 



Fig. 1c 
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Fig. 1d 
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